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1
CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a connector, and more
particularly to a connector that is mounted on a main circuit
board and allows a sub circuit board to be connected electri-
cally horizontally to the main circuit board through the con-
nector.

2. Description of Related Art

A main circuit board usually has a connector mounted
thereon to connect a sub circuit board with specific functions
to the main circuit board. The connector has multiple electri-
cal contacting elements mounted thereon. Each electrical
contacting element has a contacting end contacting one of
multiple pad contacts on the main circuit board. The connec-
tor allows the sub circuit board to be inserted perpendicularly
in the connector. The sub circuit board has multiple terminals
respectively contacting the electrical contacting elements
such that the sub circuit board is connected electrically to the
main circuit board through the connector.

However, the conventional connector is only allowed to be
mounted on a surface of the main circuit board, which makes
the sub circuit board inserted in the connector along a direc-
tion perpendicular to the main circuit board. Therefore, an
electrical device, accommodating the main circuit board, the
connector and the sub circuit board, needs to have an enor-
mous cubic room for receiving the aforementioned circuit
boards and connector, which disadvantages the compactness
and lightweight of the electrical device, especially when the
electrical device is to be built flattened for portable purposes.

To overcome the shortcomings, the present invention pro-
vides a connector to mitigate or obviate the aforementioned
problems.

SUMMARY OF THE INVENTION

The main objective of the invention is to provide a connec-
tor that is mounted on a main circuit board and allows a sub
circuit board to be connected electrically horizontally to the
main circuit board through the connector.

A connector connecting a main circuit board and a sub
circuit board has two bases, two electrical contacting sets, two
resilient bar sets and two mounting brackets. The bases are
mounted on the main circuit board. The electrical contacting
sets are mounted respectively in the bases and each electrical
contacting set has multiple electrical contacting elements.
The resilient bar sets are mounted respectively on the bases.
The mounting brackets are mounted respectively on the bases
and cover the electrical contacting sets and the resilient bar
sets. Circuit-board-receiving channels are defined between
the bases and the mounting brackets for receiving the sub
circuit board such that combination of the main circuit board
and the sub circuit board are parallel and flat.

Other objectives, advantages and novel features of the
invention will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a first embodiment of a
connector in accordance with the present invention connected
a main circuit board and a sub circuit board together;
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FIG. 2 is a partially exploded perspective view of the con-
nector in FIG. 1 with the main circuit board and the sub circuit
board;

FIG. 2A is an enlarged perspective view of an electrical
contacting element in FIG. 2;

FIG. 3 is an exploded perspective view of a base, an elec-
trical contacting element and an inner resilient bar of the
connector in FIG. 2;

FIG. 4 is a cross sectional side view of the connector in
FIG. 1 with the main circuit board and the sub circuit board;

FIG. 5 is a partially exploded perspective view of a second
embodiment of a connector in accordance with the present
invention with a main circuit board and a sub circuit board;

FIG. 5A is an enlarged perspective view of an electrical
contacting element in FIG. 5;

FIG. 6 is an exploded perspective view of a base, an elec-
trical contacting element and an inner resilient bar of the
connector in FIG. 5; and

FIG. 7 is a cross sectional side view of the connector in
FIG. 5 with the main circuit board and the sub circuit board.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to FIGS. 1 and 2, a first embodiment of a
connector (1 in accordance with the present invention is
mounted securely on a side of a main circuit board 2 and is
capable of receiving a sub circuit board 3. With further refer-
ence to FIG. 5, a second embodiment of the connector 1 with
the main circuit board 2 and the sub circuit board 3 is shown.
The main circuit board 2 has two opposite surfaces and two
sets of multiple pad contacts 2A mounted respectively on the
surfaces. The sub circuit board 3 has two opposite surfaces
and two sets of multiple terminals 3A mounted respectively
on the surfaces. The connector 1 of each of the first and
second embodiments comprises two bases 10, two electrical
contacting sets 20, two resilient bar sets 30 and two mounting
brackets 40A, 40B.

With reference to FIGS. 2 to 4 or FIGS. 5to 7, the bases 10
are arranged opposite and parallel to each other at an interval.
Each base 10 has an outer surface, an inner surface, multiple
insertion slots 11, a first elongated slot 12 and a second
elongated slot 13. The inner surfaces of the bases 10 face each
other and cooperate to clamp one of two opposite sides of the
main circuit board 2. An inner circuit-board-receiving chan-
nel 1A is defined between the inner surfaces of the bases 10
adjacent to the main circuit board 2 and receives the sub
circuit board 3. The insertion slots 11 are defined through base
10 and are arranged at intervals in a transverse row. The
insertion slots 11 of one base 10 are arranged to align or
misalign the insertion slots 11 of the other base 10. The first
elongated slot 12 is defined transversely in the inner surface
of the base 10 and communicates with ends of the insertion
slots 11. The second elongated slot 13 is defined transversely
in the inner surface of the base 10 and communicates with
middle portions of the insertion slots 11.

With reference to FIGS. 2 and 4 or FIGS. 5 and 7, the
electrical contacting sets 20 correspond to and are mounted
respectively in the bases 10, and each electrical contacting set
20 has multiple electrical contacting elements 21A, 21B. The
electrical contacting elements 21A, 21B are made of electri-
cal conductive material, are mounted in a corresponding base
10 at intervals and may be movably mounted respectively in
the insertion slots 11 of the corresponding base 10. The elec-
trical contacting elements 21A, 21B are isolated from one
another without electrically contacting one another. In other
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words, the electrical contacting elements 21A, 21B do not
electrically contact one another through the base 10.

Each electrical contacting element 21 A, 21B has a mount-
ing portion 22, a first contacting portion 23 and a second
contacting portion 24. The mounting portion 22 is longitudi-
nal and has a head end 221 and a tail end 222. The first
contacting portion 23 is formed on and protrudes inward from
the head end 221 of the mounting portion 22 and extends
through the first elongated slot 12 of the corresponding base
10 to contact one of the terminals 3A of the sub circuit board
3. The second contacting portion 24 is formed on and pro-
trudes inward from a middle portion of the mounting portion
22 and extends through the second elongated slot 13 of the
corresponding base 10 to contact one of the pad contacts 2A
of the main circuit board 2. The sub circuit board 3 is con-
nected electrically to the main circuit board 2 through the
electrical contacting elements 21A, 21B of the electrical con-
tacting sets 20.

With reference to FIGS. 2 and 4 or FIGS. 5 and 7, the
resilient bar sets 30 correspond to and are mounted respec-
tively on the bases 10, and correspond to the electrical con-
tacting sets 20. Each resilient bar set 30 applies resilient force
to the electrical contacting elements 21A, 21B of a corre-
sponding electrical contacting set 20 and has an inner resilient
bar 31 and two outer resilient bars 32, 33. The inner resilient
bar 31 is mounted in the second elongated slot 13 of the
corresponding base 10 and presses horizontally against the
second contacting portion 24 of each electrical contacting
element 21A, 21B ofa corresponding electrical contacting set
20. The outer resilient bars 32, 33 are mounted on the outer
surface of the corresponding base 10 and vertically press
respectively against the head end 221 and the tail end 222 of
each electrical contacting element 21A, 21B. The inner resil-
ient bar 31 and the outer resilient bars 32, 33 cooperate to
press against and secure the electrical contacting elements
21A, 21B such that the first contacting portions 23 of the
electrical contacting elements 21A, 21B tightly contact the
terminals 3A of the sub circuit board 3.

With reference to FIGS. 2 and 4 or FIGS. 5 and 7, the
mounting brackets 40A, 40B are arranged parallel at an inter-
val, correspond to and are mounted respectively on the bases
10, correspond to and respectively cover the electrical con-
tacting sets 20, and correspond to and respectively cover the
resilient bar sets 30. Each mounting bracket 40A, 40B has an
outside surface, an inside surface, an assembling recess 41A,
41B, a first chamber 42A, 42B and a second chamber 43A,
43B. The inside surfaces of the mounting brackets 40A, 40B
face each other. The inside surface of each mounting bracket
40A, 40B is flush with the inner surface of the corresponding
base 10. An outer circuit-board-receiving channel 1B is
defined between the inside surfaces of the mounting brackets
40A, 40B adjacent to the inner circuit-board-receiving chan-
nel 1A and receives the sub circuit board 3. The assembling
recess 41A, 41B is defined in the inside surface of the mount-
ing bracket 40A, 40B and receives a corresponding base 10.
Furthermore, a size of the assembling recess 41A, 41B cor-
responds to a size of a corresponding base 10, as shown in
FIG. 4. Alternatively, the size of the assembling recess 41A,
41B is larger than the size of the corresponding base 10 such
that an end space is defined between an end of the correspond-
ing base 10 and an internal wall of the assembling recess 41 A,
41B of the mounting bracket 40A, 40B, as shown in FIG. 7.
The first chamber 42A, 42B is defined in the inside surface of
the mounting bracket 40A, 40B and accommodates one outer
resilient bar 32. The second chamber 43A, 43B is defined in
the inside surface of the mounting bracket 40A, 40B and
accommodates the other outer resilient bar 33.
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With reference to FIGS. 2 to 4, in the first embodiment of
the connector 1, the first chamber 42A is through-hole-type
and penetrates through the mounting bracket 40A from the
inside surface to the outside surface. The second chamber is
blind-hole-type and is formed in the inside surface of the
mounting bracket 40A without penetrating through mounting
bracket 40A. Each electrical contacting element 21A further
has an abutment protrusion 25A formed on and protruding
inward from the tail end 222 and abutting an inner wall of one
of the insertion slots 11 of the corresponding base 10. The
inner resilient bar 31 is located between the first contacting
portion 23 and the second contacting portion 24 of each
electrical contacting element 21A of the corresponding base
10, and presses against the second contacting portion 24 and
an inner wall of the second elongated slot 13 of the corre-
sponding base 10.

With reference to FIGS. 5 to 7, in the second embodiment
of the connector 1, the first chamber 42B is blind-hole-type
and is formed in the inside surface of the mounting bracket
40B without penetrating through mounting bracket 40B. The
second chamber is through-hole-type and penetrates through
the mounting bracket 40B from the inside surface to the
outside surface. Each electrical contacting element 21B fur-
ther has an abutment protrusion 25B formed on and protrud-
ing inward from the tail end 222 and abutting an inner wall of
one of the insertion slots 11 of the corresponding base 10. The
inner resilient bar 31 presses against the second contacting
portion 24 of each electrical contacting element 21B of the
corresponding base 10 and an inner wall of the second elon-
gated slot 13 of the corresponding base 10. The second con-
tacting portion 24 of each electrical contacting element 21B is
located between the first contacting portion 23 and the inner
resilient bar 31.

With reference to FIG. 4 or 7, when the connector 1 in
accordance with the present invention is used, the bases 10
and the mounting brackets 40A, 40B cooperate to clamp and
secure the main circuit board 2 and the inner circuit-board-
receiving channel 1A and the outer circuit-board-receiving
channel 1B receive and hold the sub circuit board 3 horizon-
tally such that the sub circuit board 3 is electrically connected
horizontally to the main circuit board 2 instead of being
perpendicular to the main circuit board 2. The electrical con-
tacting sets 20 cooperate to clamp the terminals 3A of'the sub
circuit board 3 and contact the pad contacts 2A of the main
circuit board 2 to ensure the electrical contacting function.
Therefore, the connected main circuit board 2 and the sub
circuit board 3 through the connector 2 are flattened and may
be mounted into a flat electronic device.

Even though numerous characteristics and advantages of
the present invention have been set forth in the foregoing
description, together with details of the structure and function
of the invention, the disclosure is illustrative only. Changes
may be made in the details, especially in matters of shape,
size, and arrangement of parts within the principles of the
invention to the full extent indicated by the broad general
meaning of the terms in which the appended claims are
expressed.

What is claimed is:

1. A connector comprising:

two bases arranged opposite to each other and each base

having an outer surface and an inner surface, wherein an
inner circuit-board-receiving channel is defined
between the inner surfaces of the bases;

two electrical contacting sets corresponding to and

mounted respectively in the bases and each electrical
contacting set having multiple electrical contacting ele-
ments mounted in a corresponding base at intervals;
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two resilient bar sets corresponding to and mounted
respectively on the bases and corresponding to the elec-
trical contacting sets, and each resilient bar set applying

resilient force to the electrical contacting elements of a

corresponding electrical contacting set; and

two mounting brackets corresponding to and mounted
respectively on the bases, corresponding to and respec-
tively covering the electrical contacting sets, corre-
sponding to and respectively covering the resilient bar
sets, and each mounting bracket having an outside sur-
face and an inside surface, wherein an outer circuit-
board-receiving channel is defined between the inside
surfaces of the mounting brackets adjacent to the inner
circuit-board-receiving channel.

2. The connector as claimed in claim 1, wherein

the inner surfaces of the bases face each other;

each base has

multiple insertion slots defined through base and are
arranged at intervals in a row;

a first elongated slot defined transversely in the inner
surface of the base and communicating with ends of
the insertion slots; and

a second elongated slot defined transversely in the inner
surface of the base and communicating with middle
portions of the insertion slots;

the electrical contacting elements are movably mounted
respectively in the insertion slots of the corresponding
base and are isolated from one another, and each elec-
trical contacting elements has

a mounting portion having a head end and a tail end;

a first contacting portion formed on and protruding
inward from the head end of the mounting portion and
extending through the first elongated slot of the cor-
responding base; and

a second contacting portion formed on and protruding
inward from a middle portion of the mounting portion
and extending through the second elongated slot of
the corresponding base;

each resilient bar set has

an inner resilient bar mounted in the second elongated
slot of the corresponding base and pressing against
the second contacting portion of each electrical con-
tacting element of a corresponding electrical contact-
ing set; and

two outer resilient bars mounted on the outer surface of
the corresponding base and pressing respectively
against the head end and the tail end of each electrical
contacting element of the corresponding electrical
contacting set; and

the inside surfaces of the mounting brackets face each
other, the inside surface of each mounting bracket is
flush with the inner surface of the corresponding base,
and each mounting bracket has

an assembling recess defined in the inside surface of the
mounting bracket and receiving a corresponding
base;

a first chamber defined in the inside surface of the
mounting bracket and accommodating one outer
resilient bar; and

a second chamber defined in the inside surface of the
mounting bracket and accommodating the other outer
resilient bar.
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3. The connector as claimed in claim 2, wherein

the first chamber is through-hole-type and penetrates
through the mounting bracket from the inside surface to
the outside surface;

the second chamber is blind-hole-type and is formed in the

inside surface of the mounting bracket without penetrat-
ing through mounting bracket;

each electrical contacting element further has an abutment

protrusion formed on and protruding inward from the
tail end and abutting an inner wall of one of the insertion
slots of the corresponding base; and

the inner resilient bar is located between the first contacting

portion and the second contacting portion of each elec-
trical contacting element of the corresponding base, and
presses against the second contacting portion and an
inner wall of the second elongated slot of the corre-
sponding base.

4. The connector as claimed in claim 3, wherein a size of
the assembling recess of each mounting bracket corresponds
to a size of a corresponding base.

5. The connector as claimed in claim 3, wherein a size of
the assembling recess of each mounting bracket is larger than
a size of the corresponding base such that an end space is
defined between an end of the corresponding base and an
internal wall of the assembling recess.

6. The connector as claimed in claim 2, wherein

the first chamber is blind-hole-type and is formed in the

inside surface of the mounting bracket without penetrat-
ing through mounting bracket;

the second chamber is through-hole-type and penetrates

through the mounting bracket from the inside surface to
the outside surface;

each electrical contacting element further has an abutment

protrusion formed on and protruding inward from the
tail end and abutting an inner wall of one of the insertion
slots of the corresponding base;

the inner resilient bar presses against the second contacting

portion of each electrical contacting element of the cor-
responding base and an inner wall of the second elon-
gated slot of the corresponding base; and

the second contacting portion of each electrical contacting

element is located between the first contacting portion
and the inner resilient bar.

7. The connector as claimed in claim 6, wherein a size of
the assembling recess of each mounting bracket corresponds
to a size of a corresponding base.

8. The connector as claimed in claim 6, wherein a size of
the assembling recess of each mounting bracket is larger than
a size of the corresponding base such that an end space is
defined between an end of the corresponding base and an
internal wall of the assembling recess.

9. The connector as claimed in claim 2, wherein a size of
the assembling recess of each mounting bracket corresponds
to a size of a corresponding base.

10. The connector as claimed in claim 2, wherein a size of
the assembling recess of each mounting bracket is larger than
a size of the corresponding base such that an end space is
defined between an end of the corresponding base and an
internal wall of the assembling recess.
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